Introduction
Ulcerative colitis adversely affects many patients and current treatments are relatively ineffective Ulcerative colitis adversely affects the quality of life of many patients with symptoms that include frequent diarrhea, urgent bowel movements, rectal bleeding, and fatigue. Patients' quality of life and economic productivity are significantly impaired by chronic ulcerative colitis [1] [2] [3] . This disease often strikes individuals in their teens and twenties, and continues to wax and wane for the remainder of their lives. The severity of the symptoms, as well as the unpredictability of flares of disease, can significantly impair the lives of those affected [4] .
Current therapies for ulcerative colitis are only modestly effective, as up to 45% of patients eventually have total surgical removal of their colon [5] . This is a daunting and irreversible choice for young patients to make. It is particularly difficult for young females in whom the scarring of the pelvic organs after total colectomy can result in a three-fold increase in infertility [6] . Therefore, it is quite important to evaluate all of the symptoms that patients perceive as important in assessing disease activity in order to determine whether the current medical treatment is truly effective.
Many disease activity indices exist for ulcerative colitis, but none have been developed with formal patient input
There is no consensus gold standard for the evaluation of disease activity in ulcerative colitis. This is illustrated in numerous recent clinical trials, in which investigators measured several different indices of disease activity, as no one index is considered sufficient. There are many indices for the measurement of ulcerative colitis disease activity, including Truelove and Witt's classification of mild, moderate, and severe disease; the St Mark's Index, which empirically added endoscopy in 1978; simplified versions of the St Mark's Index, including the Ulcerative Colitis Disease Activity Index and the Mayo Score; and noninvasive versions, including the Seo Index and the Simple Clinical Colitis Activity Index [7] [8] [9] [10] [11] [12] .
The diversity of indices suggests that none of these has proven satisfactory, and none was developed with patient input. In addition, it has never been established that any of these indices actually measures all of the important symptoms of ulcerative colitis.
Ulcerative colitis lacks a validated measurement instrument such as the Crohn's Disease Activity Index in Crohn's disease [13] . Furthermore, the indices that do exist for ulcerative colitis were not constructed in a patient-centered manner to attempt to capture the symptoms experienced by patients. Therefore, our study group aimed to investigate, through focus groups, what symptoms patients with ulcerative colitis experience during their disease process.
We also sought to identify through the focus group discussions additional symptoms and themes that may be important to patients that are not currently captured in existing indices. Therefore, we used an open-ended format. Other factors including quality of life, anxiety, and stress were secondary issues we attempted to capture using the life world approach developed by Barry that allows for better care for patients [14] .
This qualitative study approach using focus groups and interviews have been used before in ulcerative colitis patients. In Welfare's [15] focus group study of ulcerative colitis patients, published in this journal in 2006, he used qualitative methods to find that patients with ulcerative colitis are able to identify many different areas of research that are important to them.
Our study findings would represent the initial step in the development of a formally validated and patient-centered ulcerative colitis disease activity index that would have the same clinical and research applications as the Crohn's Disease Activity Index in the study and treatment of Crohn's disease.
Methods

Approach
We used qualitative methods to learn how patients with ulcerative colitis experience the symptoms of their disease and how these patients perceive their symptoms as a measure of the level of activity of their ulcerative colitis. We were specifically interested in exploring whether the symptom domains patients considered important in the assessment of their disease activity corresponded with the symptom domains found in current disease activity indices for ulcerative colitis. We defined symptoms for the purposes of this manuscript broadly as any symptom or sign that could be used by the patient to assess their disease activity level. Symptom domains discussed by patients in the focus groups were then compared with those from current disease activity indices.
Sampling
We offered participation in one of our focus group sessions to all patients with ulcerative colitis who had been seen in the gastroenterology clinic at the University of Michigan. Eligible patients were identified by The International Classification of Diseases, Ninth Revision code 556 (ulcerative colitis) in the University of Michigan medical records. Patients were offered the opportunity to participate through a direct mailing. Interested individuals contacted our study team and were screened by telephone for eligibility. Patients who were interested in participating were given information on when and where the focus groups would meet and how they would be conducted. A total of 31 patients contacted us, all but nine of whom were able to participate.
Inclusion criteria included age above 18 years, diagnosis of ulcerative colitis confirmed by biopsy, and willingness to participate in and travel to the focus group site. Exclusion criteria included history of colectomy. We enrolled a total of 22 participants who participated in one of five separate semistructured focus groups led by a moderator (P.A.W.). Demographic and disease characteristics of participants are provided in Table 1 .
The study was approved by the University of Michigan Institutional Review Board. We obtained written informed consent from all study participants.
Data collection
We conducted in-depth focus groups with the enrolled participants on the subject of their experience of symptoms of ulcerative colitis until redundancy in responses was recognized. An additional two focus groups were conducted to achieve a more complete collection of symptoms. Each focus group session lasted between 1 and 2 h. All five focus group sessions took place during April and May 2006.
One of us (P.A.W.) served as the moderator for the focus groups. The moderator used a question guide consisting of nine questions meant to stimulate discussion between participants on the subject of their ulcerative colitis symptoms and disease experience as seen in Table 2 . The moderator explained to each focus group a set of basic rules to encourage participant participation and reassured participants that there are no right or wrong answers to these questions. Beyond these basic rules, the participants were free to discuss whatever they saw as relevant to the symptoms experienced personally in their disease. The moderator's task was to listen and observe and only ask additional questions to make sure everyone stayed on the topic. Our goal was to allow participants to speak freely and interact with each other in discussing their experience of ulcerative colitis.
Analysis of focus group data
Each focus group meeting was audiotaped and fully transcribed. Each transcript was entered into NVivo version 2.0 qualitative analysis software (Qualitative Solutions and Research Pty. Ltd, Australia). Two members of the study team (J.C.J. and A.K.W) independently reviewed each transcript with a holistic view of symptoms and themes from each of the five focus group meetings and generated a list of symptom domains and common themes discussed by participants of each focus group [16] . These lists were compared for agreement, and consensus was reached [17] . This list served as a template for a coding scheme used to analyze each transcript. The transcripts were independently coded by symptom domain and theme by J.C.J. and A.K.W. and codes were compared for agreement.
Pooling of symptoms from common indices
We gathered symptom domains assessed in several commonly used ulcerative colitis disease activity indices (Mayo Index, Ulcerative Colitis Disease Activity Index, St Mark's Index, Lichtiger Index, Simple Clinical Colitis Activity Index, and Seo Index) [8] [9] [10] 12, [18] [19] [20] . These were listed and pooled, and redundant symptom domains were removed. This produced a list of 26 unique symptom domains from the common disease activity indices in ulcerative colitis.
Comparison of symptoms reported in focus groups to symptoms from pooled disease activity indices
The lists were directly compared to determine (i) which symptoms were present in both the focus group list and in the common indices list; (ii) which symptoms were only present in the indices; and (iii) which symptoms were reported by patients to be important, but were not measured by any of the common disease activity indices.
Results
In the setting of semistructured focus groups with other individuals who also had ulcerative colitis, participants confirmed some symptom domains from commonly accepted ulcerative colitis disease activity indices while failing to mention or discuss others. In addition, participants identified additional symptom domains and themes relevant to their disease activity that are not currently evaluated in ulcerative disease activity indices. A total of 29 symptom domains and themes were reported.
Several of the symptom domains found in current disease activity indices were discussed frequently and in depth in each focus group (including stool blood, cramps, endoscopic correlation, stool consistency, and stool frequency), whereas several were mentioned only once or twice (anorexia and abdominal tenderness). Others were discussed often and in-depth but are not currently assessed in ulcerative colitis disease activity indices (stool mucus, constipation, flatulence, and others). Focus group participants also spent significant time in discussing the importance of anxiety concerning their disease symptoms and its influence on quality of life, as well as possible 'triggers' that led to a flare or increase in disease activity.
Comparison to the comprehensive list of symptoms from commonly used ulcerative colitis disease activity indices
By comparing these two lists (focus group list of symptom domains vs. the pooled list from current indices), we were able to identify symptoms common to both lists (15 total), unique to the list generated from the focus group transcripts (14 total), or found in the commonly used ulcerative colitis disease activity indices but not There are many ways to describe the consistency of your bowel movements -everything from small hard lumps, long or bumpy sausages, like jelly, or something more watery and not really solid at all. What kinds of bowel movements do you have? Do they change when your ulcerative colitis is active? What words do you use to describe them? Which of these is most troublesome to you? Sometimes people pass mucus or blood in their stool. Do you ever notice when this happens to you? (Probe: How can you tell? Do you stop to examine your bowel movements? When and why?) Does this occur when you are more ill? So far, we've concentrated our discussion on your bowel movements. But ulcerative colitis can cause other symptoms and health problems. What other problems do you experience because of your ulcerative colitis? (Probe: Listen for cramping, abdominal pain, changes in bowel movements/function at night, fever, fatigue, nausea, appetite changes, etc.) When you are experiencing problems because of your ulcerative colitis, how does this affect your ability to engage in daily activities, like work, taking care of your family, household responsibilities, or social/recreational activities? What symptoms change when your ulcerative colitis flares? What happens early on, and warns you that a flare is starting? What kinds of things only happen when you are really sick? What things occur and consistently increase as you get sicker? In your experience, does the appearance of the inside of your colon at endoscopy make a difference in the assessment of the activity of your ulcerative colitis? Does the endoscopic appearance usually match up with your symptoms, or is it better or worse than you would have expected? Are there any issues in disease activity in ulcerative colitis that we have not brought up, but that you think are important for us to know about? mentioned by any participants of the focus groups (total 11) ( Table 3 ).
The most salient symptoms discussed in the focus groups that were also present in current disease activity indices included the symptoms illustrated below with representative quotes from participants.
Cramping
This is a common symptom for patients that correlated with worsening disease activity.
I would have bouts of cramping so bad that I would roll up on the floor into [a] ball y and I didn't know if I was going to, if anything was going to come out of me until that passed, and suddenly I would have a bowel movement. Now those were very painful.
Stool frequency
The frequency of bowel movements is one of the most common ways patients assess their disease activity and severity. There is a wide variation between participants and within participants over time with the waxing and waning of the disease. I average maybe two or three bowel movements on a normal day, and um, I had a flareup this fall, and it just came on y so I was just in the bathroom basically all day, and then I had to go to the hospital, it wasn't just like once every half hour, it was like every five minutes.
Stool blood
The presence of stool blood created anxiety and was a good correlate for disease activity for many participants.
Sometimes, if I have solids, you can see red streaks in it, and then it's a warning sign to say, 'uh oh, there's trouble ahead'. y I had significant passing of blood which they say, in all honesty, was it a lot at one time? No, but no matter how much they tell you not to worry, when blood is leaking [from] your body in a manner it should not be, you worry.
Stool consistency
There was extensive discussion about changes in stool consistency. Each person seemed to have a range of consistencies that indicate different things to them about the health of their colon y A bowel movement equals anything that's not urinating.
It's either solid or liquid, A or B, 1 or 2.
For me personally, I don't worry if it's anything on the solid side of, I don't know, you know, like Cream of Wheat or mashed potatoes, then that's good, then I don't care about that. But if it's anything on the liquid side, or especially if there's a high gas content, then I worry y
Bowel movements to us, is probably equal to like, 'snow' is to Eskimos. They've got like ten different words for it depending on the consistency, and maybe what we need are ten different words.
Correlation between disease activity and endoscopic findings
There was a consensus that endoscopic findings would usually affirm patients' own assessment of their level of disease activity.
Testing [endoscopy] has always been pretty much a confirmation of how I'm feeling at the time.
The colonoscopy reports and photos are basically, 'well, here's what this looks like and this looks like and here's the issue'. So, they're pretty in synch.
Importance of novel symptom domains not previously included in ulcerative colitis disease activity indices
Several salient symptoms were discussed in focus groups that are important to many patients but are not currently captured in available indices. These are illustrated below with representative quotes from participants.
Stool mucus
This seems to be a common and prominent warning sign of impending worsening of symptoms. If I have mucus, it's usually first, but I do look every time I go. You have to look every time you go just to make sure, but for the most part, I'm pretty consistent until I have a flareup and then it's pretty bad too.
Um, and the active part of it was when you'd see some mucus on the stool.
That's how mine starts. For me, when I start with the mucus, I know I'm in trouble.
Mucus happens right before everything falls apart.
The ability to differentiate gas from liquid or solid in the rectum when urgency occurs Participants can be greatly affected by a loss of the ability to differentiate rectal urgency due to gas from rectal urgency due to stool, mucus, or blood. They usually lose this ability during a flare, and need to go to the toilet anytime they have urgency, to avoid the risk of incontinence.
If I do have gas, I don't dare let it pass because all sorts of other stuff could come with it.
When I'm having a flare, I can't tell if it's gas or not. Gas can carry some other stuff with it. When there's a flareup, I think gas counts because there's no such thing as just gas.
Rapid bowel movements after eating
The concern among participants that eating anything results in the need to have a bowel movement has also been supported during a flare. I don't eat breakfast because I know within so many minutes of eating that I will need to go to the bathroom.
When I've got a flareup going, I mean, it's always, I eat, and then half an hour later I'm in the bathroom.
Other factors in the experience of ulcerative colitis disease activity
Several areas beyond specific symptoms were discussed as part of the experience of having ulcerative colitis, focused largely on anxiety, the possibility that specific foods might trigger flares, the unpredictability of flares, and the lack of self-control and bowel control. I mean, you plan your life around it [concern for going to bathroom].'' When it started, I just had to stay home because so often I couldn't handle it and it had absolutely no control, and when you teach, you cannot have that in the classroom.
Food as trigger of flare
Participants frequently discussed the possibility that certain foods could trigger flares, but had great difficulty in identifying common themes across participants. 
Discussion
The symptoms traditionally measured in the assessment of disease activity in ulcerative colitis are based on the earlier work of developers of activity indices. These symptoms were, however, largely identified by physician researchers, rather than patients, and may not represent the symptoms important to patients. We found that qualitative research has been used before identifying topics for research that are important to people with ulcerative colitis and this methodology was used in our study to identify a number of symptoms that are important to patients that are not currently measured in the assessment of ulcerative colitis disease activity [15] . This represents an opportunity to improve our measurement of ulcerative colitis by developing ways to measure all of the important symptom domains.
These results may also help physicians elicit the symptoms during history-taking that are important to patients with ulcerative colitis. Our study identified 14 symptoms that are not represented in current indices. Fifteen of the symptoms included on current indices were endorsed by patients as important, but 11 currently measured symptoms do not resonate with patients' experiences ( Fig. 1) .
This study has several limitations. First, the study population was relatively homogenous and cultural and language biases may limit symptom reporting. However, there is a common biology of ulcerative colitis across cultures, and the focus groups were conducted to redundancy and to two groups, so we would expect to elicit all of the important symptoms. Second, as this is a qualitative study, we collected many symptoms but could not measure the relative importance of the symptoms. Future work should focus on evaluating these symptoms quantitatively, focusing on whether these symptoms are reproducible and responsive to change.
Notably, we did not have any reporting by patients with concerns about extraintestinal manifestations of disease, including pyoderma gangrenosum or uveitis. It is possible that this small sample of patients simply had no experience with extraintestinal manifestations, or that they were not reported because they were considered embarrassing. This seems somewhat less likely because these patients were sharing their bowel habits in great detail, but it is possible. We are planning future studies with individual, confidential surveys to address this issue. An alternative interpretation of several of the symptoms reported by patients is that these could be attributed to irritable bowl syndrome (IBS) and/or postinflammatory IBS. Postinflammatory IBS has been reported to be relatively common (33-42% prevalence) in patients with inflammatory bowel disease (IBD) [21] . Contrary to this view, a recent report suggests that IBS-related symptoms in IBD actually correlate with increased fecal calprotectin levels, suggesting that these symptoms may actually be due to occult inflammation. In either case, these symptoms that are important to patients must be treated to achieve therapeutic success and restore ulcerative colitis patients to health [22] .
Two unexpected findings of this study were the importance to patients of the anxiety induced by the unpredictable course of the disease, and the frequent focus of patients in attempting to eliminate particular foods as a possible source of exacerbations. This goes along with current data that suggest that certain bacteria are associated with IBD but it is unclear how this relates to foods [23] . These findings suggest that patients would benefit greatly from a prognostic marker that had a high negative predictive value for future flare. Patients would also benefit if physicians can spend more time with patients discussing (and perhaps further researching) the peer-reviewed data on the role of food in ulcerative colitis, as patients receive a variety of conflicting messages from commercial sources on this topic, frequently through the internet.
We also found that participants' experience of endoscopy was that the findings largely confirmed their own impression of their disease activity, suggesting that this invasive test added little to their evaluation, which is concordant with the findings of a previous study by our group [24] .
This qualitative research study represents a first step in the patient-centered development of improved measures of disease activity in ulcerative colitis. The symptoms that we currently measure in disease activity indices are not always important to patients, and there are a number of symptoms important to patients that we do not measure at all. This represents an opportunity to improve our measurement of ulcerative colitis. Our group is currently developing survey questions and response scales to measure all of these symptom domains in patients with ulcerative colitis. These findings also suggest that a broader assessment of symptoms in patients with ulcerative colitis in clinical settings may be valuable in gaining a better understanding of the patient's disease experience. They thank Alissa Dandalides and Ashley Rich, research assistants who helped with the focus groups. This article was presented as an oral presentation at Digestive Disease Week in Washington, D.C., May 2007. This study was funded by the Crohn's and Colitis Foundation of America. J.C.J. was supported by the General Clinical 
